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Guest Editors’ Foreword
Real-time and embedded systems constitute a dynamic research area that is concerned with methods, algorithms,
and tools for the development and analysis of computer-based systems that operate under strict timing and resource
constraints. The articles selected for this special issue are extended versions of papers that were presented at the 11th
IEEE Real-Time and Embedded Technology and Applications Symposium held in April 2005 in San Francisco. Taken
together, these articles offer both a snapshot of the state of the art in real-time and embedded systems and an indication
of future directions in this research area.
Two of the papers illustrate applications of modeling techniques to embedded system design and implementation.
Alur and Chandrashekarapuram address the problem of mapping control components from a high-level model onto an
executable implementation by assigning relative complexity and relative importance to control components. Balasub-
ramanian et al. address the problem of correctly configuring QoS-enabled middleware by defining a domain-specific
modeling language in which configurations of a real-world middleware framework can be modeled and checked for
correctness, which they use to prevent configuration errors in an unmanned air vehicle application.
Two other papers are concerned with design-time analysis of the timing properties of a real-time application. Pelliz-
zoni and Lipari consider the problem of schedulability analysis for tasks with precedence constraints, and extend the
analysis to include blocking factors due to resource sharing. Their results are validated through extensive simulations,
which show that this approach provides improved schedulability over other existing algorithms. Wandeler and Thiele
address performance analysis for multiprocessor systems with complex dependencies between system components
using an abstract model that can characterize workload correlations within a system architecture, leading to more
precise performance analysis.
Finally, Andersson and Ekelin consider the problem of admission control in real-time systems with dynamically
arriving tasks. This paper describes a new admission controller for periodic and aperiodic task sets, improving the
complexity bound of the algorithm and at the same time providing more precise analysis.
A common theme of these articles is the application of formal techniques to specific real-world problems, and the
diverse ways the real-world problems shape how formal techniques are applied. The articles in this special issue thus
offer new insights into how approaches that are well grounded in sound formal techniques can be applied to problems
that are of practical interest to the readers of the Journal of Computer and System Sciences.
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